Role of insulin signaling in maintaining energy homeostasis.
To examine the role that insulin signaling plays in modulating metabolic functions involving both peripheral and hypothalamic systems. We review the literature regarding insulin signaling as it relates to energy homeostasis. Insulin signaling in the periphery is known to affect hepatic glucose production and glucose uptake in muscle and adipose tissue. In the brain, insulin is involved in a variety of signaling pathways that control positive and negative aspects of food intake and energy metabolism. Disruption of insulin signaling can affect key cellular pathways that serve to maintain energy balance and glucose homeostasis, which can then lead to insulin resistance and progression toward various metabolic disorders, including cardiovascular disease, obesity, and type 2 diabetes. The use of exogenous insulin as therapy for patients with type 2 diabetes is traditionally associated with increases in weight. An enhanced understanding of how these insulin signaling pathways function may provide answers about how to control weight gain associated with exogenous insulin use. Pharmacologic agents, such as the long-acting insulin analogues and particularly insulin detemir, that may reduce these weight effects hold considerable advantage.